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ABSTRACT 
Type 2 diabetes mellitus (T2DM) is a major public health problem with the burden of 
the disease distributed unevenly. The prevalence of the disease is higher among South 
Asian immigrants in comparison to the prevalence among the population of the host 
countries. Studies from Norway, UK and beyond indicate that there is ethnic 
inequality in the prevalence of T2DM. In order to find out the reason for this high 
prevalence of T2DM, this thesis, by reviewing relevant literature, looks into different 
factors which are said to affect the health inequality. Those different factors 
underlying the high prevalence of T2DM includes genetics, socioeconomic position 
(SEP), culture, migration, lifestyle, language barrier and access to health care services. 
The ethnic inequality in health happens due to a complex web of intermingled factors. 
Genetic factors, SEP, migration, dietary habit, pattern of physical activity, obesity, 
language barrier and access to health care all contribute to the higher prevalence of 
T2DM among South Asian immigrants. 
Although researches regarding the genetic and biological factors underlying diabetes 
are far from completed, there is an indication that South Asians are genetically prone 
to T2DM. In addition to that, a number of studies conducted to find out the correlation 
between T2DM and SEP indicated that low SEP was related to a higher prevalence of 
diabetes. Low educational level, low income and deprived areas are associated with 
higher prevalence of T2DM among South Asian immigrants. Moreover, the dietary 
habit of South Asian immigrants, their physical inactivity, obesity especially the high 
waist-to-hip ratio, language barrier and less access to health care contribute to the high 
prevalence of T2DM among the South Asian immigrants in UK and Norway. On top 
of that, migration of South Asians from the Indian Subcontinent to western countries 
by itself appears to be one of the contributing factors in health inequality. Numerous 
changes in the socio-cultural environment occurs with migration, which in turn leads 
to shifts in SEP,  access to health care and life style, including diet and physical 
activity, and in due course the high prevalence of T2DM. Genetics and early life 
conditions affect health outcomes later in life and may interact with the changes taking 
place after migration. 
 
Key words: ethnic inequality in health, type 2 diabetes mellitus, South Asian 
immigrants, migration and health, socioeconomic position 
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1. INTRODUCTION 
1.1 Background  
On June 26, 2011, citing researchers from Imperial College in London and Harvard 
University in the US, the BBC announced that the number of adults with diabetes in the 
world has more than doubled since 1980 (BBC 2011). According to World Health 
Organization (WHO) 346 million people worldwide have diabetes and an estimated 3.4 
million people died from consequences of high blood sugar in 2004. WHO projects that 
diabetes death will double between 2005 and 2030 (WHO 2012a). 
 
On the same date, TV2, a Norwegian commercial TV channel, broadcasted that the 
number of diabetic patients in Norway has also doubled since 1980 (TV2 2012).  
According to the Norwegian Health Institute (NHI) there are approximately 135,000 
people using diabetes medicines in Norway today. In addition, it is believed that there are 
many people with diabetes who do not use diabetes medicine and still many more who do 
not know that they have diabetes. Therefore, it is hardly possible to know the exact 
number of diabetes cases in Norway (FHI 2012). 
 
Just recently, on August 9, 2012, NRK, the Norwegian Broadcasting Corporation declared 
what it called “Diabetic Shock among Asians”. According to the news, the current trend of 
diabetes “epidemic” is especially alarming among immigrants from the Indian sub-
continent (Pakistan, Sri Lanka and India) who live in Norway (NRK 2012). The BBC 
characterized the situation in the UK as “the South Asians time-bomb”(BBC 2010). 
 
Already in 2000, a study from Oslo indicated that among the immigrants from the Indian 
subcontinent living in Oslo between 20 and 35% were diabetic. That is really alarming 
when compared to the National average for Norwegian population which is about 3-6% 
(Jenum et al. 2005; FHI 2012). 
 
According to the Norwegian Institute of Public Health, more than one in four immigrant 
women from South Asian countries have diabetes. For men, the proportion is one out of 
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seven. The research indicates that immigrants from South Asian countries like India, 
Pakistan and Sri Lanka have alarmingly higher diabetes prevalence than ethnic 
Norwegians and other Western Europeans. Immigrant women from South Asia are 
particularly vulnerable, according to a survey of 2513 people who were invited to a study 
in Romsås and Furuset districts in Oslo in 2000 (FHI 2012; Jenum et al. 2005). 
 
The results of the Romsås/ Furuset study show the following incidence of diabetes in the 
age group of 30-59 years: 
 
     27.5 percent of women from South Asia 
     14.3 percent of men from South Asia 
     2.9 percent of Western women 
     5.9 per cent of Western men 
 
Similarly, in UK, studies have shown that the prevalence of type 2 diabetes mellitus 
(T2DM) among South Asians is significantly greater than in many other ethnic groups. 
South Asian people who live in the UK are up to six times more likely to have diabetes 
than the white population. The prevalence of doctor-diagnosed diabetes increases 
markedly with age, in both men and women. 44.4% of Pakistani women aged 55+ and 
25.3% of Pakistani men in the same age group have diabetes. In another survey in inner 
city Manchester, where around 30% of the population is South Asian, amongst individuals 
aged 35–79 years, 30% of Pakistani men, and 36% of Pakistani women had diabetes 
(Mather and Keen 1985; Sproston and Mindell 2006). 
 
Comparing the data of diabetes prevalence from Norway and the UK, one can easily see 
the heavy burden of the disease on South Asians. Table 1 gives a quick comparison 
between the results of studies conducted in inner city Manchester, UK and 
Furuset/Romsås area in Oslo, Norway.  
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Table 1: T2DM prevalence among South Asians in Oslo and in Manchester 
Data source:(Sproston and Mindell 2006; Jenum et al. 2005) 
 Oslo Manchester 
South Asian women 27.5% 36% 
South Asian men 14.3% 30% 
South Asian average 21% 33% 
Country average men 4.4 % 4.3% 
Country average women 2.9 % 3.4% 
 
Likewise, studies conducted on immigrants from the Indian subcontinent residing in 
different countries all over the world point out that this immigrant group is more affected 
than the rest of the populations. The health inequality is crystal clear and quite huge ( 
Kumar 2008; Radha and Mohan 2007). 
 
What is the reason for this huge gap? What are the factors contributing to these ethnic 
inequalities in health? This paper, by reviewing relevant literature, seeks to find possible 
answers to this question. 
1.2 The Research Questions 
My research question is: Why is the prevalence of T2DM so high among South Asians in 
comparison to the rest of the population? I will investigate if the reason behind the high 
prevalence of T2DM among South Asians is only genetic or if there are some other 
factors. At the same time I will examine the roles of socioeconomic position, migration, 
culture and life style in the high prevalence of T2DM among South Asians. 
 
1.3  The Scope of the Paper 
Diabetes mellitus is a collection of diseases comprising different chronic abnormalities 
which is too wide for this thesis to cover. To fit into the size of the thesis, therefore, I am 
required to cut into size. Consequently, the focus of the thesis is mainly T2DM. More 
specifically, it is about T2DM among South Asian immigrants or immigrants from the 
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Indian subcontinent in Norway and the UK. Nevertheless, some relevant studies from 
other countries are also used. 
 
As a healthcare professional who has been working in a metropolitan hospital in a 
multicultural city like Oslo, I am familiar with the burden of T2DM on South Asians in 
the city. The interest to choose the topic for my thesis comes initially from my work 
experience. The lack of sufficient studies on this area in Norway is my first challenge in 
the process of writing this thesis. In order to overcome the challenge I had to look for 
other country, preferably with similar health care system with Norway, where I might find 
sufficient studies on the area of my topic. I then found out that a lot of studies were 
conducted in UK on this issue. Consequently I have chosen UK the country with more or 
less similar health care system which inhabits millions of South Asians. 
 
The terminology South Asia which sometimes called the Indian subcontinent refers to 
India, Pakistan, Sri Lanka and Bangladesh. Today, immigrants from South Asia live 
almost all over the world. In the UK there are over 3 million South Asians and in Norway 
over 50,000. South Asians in UK comprises Pakistanis, Sri Lankans, Indians and 
Bangladeshis but South Asians in Norway are mainly from Pakistan, Sri Lanka and India. 
Since the number of Bangladeshis in Norway is few, no study was conducted on their 
health status. Therefore, the studies from Norway which is incorporated in this thesis are 
conducted mainly on Pakistanis, Sri Lankans and Indians. 
 
This thesis contains 8 chapters. The first part, chapter 1, is introduction. Chapter 2 
presents theories of health inequality briefly. Chapter 3 portrays a background history of 
immigrants from the Indian subcontinent, when and how they came to Norway and the 
UK. Chapter 4 gives a brief account on what diabetes is, how it is diagnosed and 
complications related to the disease. Chapter 5 deals with the genetics and biological 
factors underlying T2DM. Chapter 6 describes the impact of socioeconomic position 
(SEP) on the high prevalence of T2DM among South Asians. Chapter 7 is dedicated to the 
culture, migration, lifestyle and obesity connected factors. In chapter 8 the thesis discusses 
the central issues, presents some recommendations and puts conclusion. A complete list of 
literature used in thesis is presented at the end of the paper under the bibliography section. 
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1.4 Material and Method 
This thesis is a literature review. I used relevant books and articles for this thesis. The 
sources for data were Medline, Google scholar and other relevant data bases. Key words 
like diabetes and South Asians, genetics of diabetes, socioeconomic position and diabetes, 
ethnic inequalities of health, diabetes and migration, diabetes and culture, diabetes and 
lifestyle are used. In addition to that repeated search was conducted using some free text 
and key authors by name. The results are further refined in accordance with their 
relevance. Special attention and focus was given to research conducted in Norway and the 
UK.  
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2. ETHNIC INEQUALITIES IN HEALTH 
According to WHO health inequalities can be defined as differences in health status or in 
the distribution of health determinants between different population groups. For example, 
differences in mobility between elderly people and younger populations or differences in 
mortality rates between people from different social classes can be referred to as health 
inequalities (WHO 2012b). 
 
Similarly, Kwachi et al (2002) describes health inequality as the broad term used to 
designate differences, variations, and disparities in the health achievements of individuals 
and groups. A higher incidence of T2DM among South Asian immigrants as compared to 
the population of the host country can be one straight forward example of health 
inequality. If T2DM is randomly or equally distributed among all groups of the population 
then there is no presence of health inequality as to T2DM in that population (Kawachi, 
Subramanian, and Almeida-Filho 2002)  
 
 It is important to distinguish between inequality in health and inequity. The two terms are 
sometimes confused, but are not interchangeable; inequity refers to unfair, avoidable 
differences arising from poor governance, corruption or cultural exclusion while 
inequality simply refers to the uneven distribution of health or health resources as a result 
of genetic or other factors or the lack of resources. Some health inequalities are 
attributable to biological variations or free choice and others are attributable to the 
external environment and conditions mainly outside the control of the individuals 
concerned. As in the first case, if the variation is due to biology or free choice, it may be 
impossible or ethically or ideologically unacceptable to change the health determinants 
and so the health inequalities are unavoidable. However, as in the second case, if the 
variation are attributable to external environment and conditions outside the control of the 
individuals concerned, then the uneven distribution may be unnecessary and avoidable as 
well as unjust and unfair, so that the resulting health inequalities also lead to inequity in 
health (WHO 2012b). 
 
The core of the difference between equality and equity is that the identification of health 
inequities entails normative judgment based upon one’s theories of justice, one’s theories 
of society, and one’s reasoning underlying the origin of health inequalities. Because 
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identifying health inequities involves normative judgment, science alone cannot determine 
which inequalities are also inequitable, nor what proportion of an observed inequality is 
unjust or unfair (Kawachi, Subramanian, and Almeida-Filho 2002). 
 
Some researchers suggest that most of the ethnic inequalities in health are unjust because 
they reflect an unfair distribution of the underlying social determinants of health including 
access to educational opportunities, safe jobs, health care, and the social bases of self 
respect (Daniels 2001; Woodward and Kawachi 2000). On the other hand, some others 
would deny any role of social injustice in the creation of health inequalities. Much of this 
debate revolves around the issues of free will and individual responsibility for self care. 
Those who emphasize individual responsibility tend to view health inequalities as the 
outcome of differences in how people make choices (for example, the decision to start 
smoking, or to adhere to a risk taking hobby), whereas social determinists view the same 
choices as arising out of constrained and unfair circumstances like targeting of tobacco 
advertising to low income children (Kawachi, Subramanian, and Almeida-Filho 2002). 
 
The discussion of what is unfair and unjust about health inequities takes us beyond the 
scope of this thesis into moral and political philosophy, where a long-running argument 
about equality and justice has generated a large, complex and never ending debate. 
 
Back to the issue at hand, inequality by race and ethnic group, potentially, is a powerful 
tool for scientific analysis and for social action in the field of health. Answers to questions 
such as “why, in comparison to the rest of the population as a whole, is diabetes so 
common among immigrants from the Indian subcontinent?” holds important information 
about the causes of the disease and benefits all populations because results are likely to be 
generalizable (Bhopal 2007, 152). 
 
Health status, disease occurrence and mortality patterns in populations are sculpted by 
factors such as wealth, environmental quality and protection, diet, behavior, occupational 
and domestic stress, and genetic inheritance. Varying exposures to these and other factors 
by ethnic group over long timescales generate ethnic differences (Bhopal 2007, 152). 
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Bhopal (2007) points out 6 major factors which can possibly generate or influence ethnic 
health inequality. These factors are: socio economic position, culture, migration, lifestyle, 
access to health care and last but not least genetic or biological factors (Bhopal 2007, 
153). 
 Similarly, Kumar and Viken (2010, 39-40) classify theories which can explain ethnic 
health disparities into 6 categories. Accordingly, the ethnic health differences can be due 
to one or more of the following: consequences of migration, result of difference in socio 
economic position, happened as a result of cultural difference/lifestyle factors, the result 
of genetic or biological differences, inaccessibility to health services or it can be the result 
of statistical errors. 
 
This thesis looks into the above mentioned factors in order to investigate- if they can 
explain the high prevalence of T2DM among immigrants from the Indian Subcontinent. 
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3. IMMIGRANTS FROM THE INDIAN SUBCONTINENT 
The 1960s discovery of North Sea oil changed Norway and its society once and for all. As 
a result of oil export the country developed into one of the wealthiest countries in the 
world. The booming economy opened new opportunities and created a new demand in the 
labor market. So that, the country became attractive for immigrants outside the European 
continent (Kumar and Viken 2010, 42; Statistics Norway 2012). 
  
Immigrants from the Indian subcontinent were among the first non-European immigrant 
groups to arrive in Norway. In fact, Pakistanis were the first in the group. The first 
generation Pakistani immigrants who arrived in Norway during 1967 were young men as 
guest workers under Norway's then-liberal immigration scheme which allowed for 
unskilled "guest workers" to temporarily settle in Norway. The law was later amended to 
allow for already arrived guest workers to permanently settle in Norway. Following 
stricter immigration laws passed in 1976, Pakistan immigration to Norway shifted from 
the arrival of new immigrants, to family reunifications, in which Pakistani Norwegians 
could apply for their close relatives and/or spouses to immigrate to Norway (Kumar and 
Viken 2010, 42; Statistics Norway 2012).  
According to the latest figure from Statistic Norway currently there are 31884 Pakistanis, 
14017 Sri Lankans and 8484 Indians in Norway. The immigrant population is 
concentrated in the big cities like Oslo. At the beginning of 2011, Oslo had the largest 
population of immigrants and Norwegian-born to immigrant parents, both in relative and 
absolute figures. Of Oslo’s 599 200 inhabitants, 170 200 were immigrants or Norwegian-
born to immigrant parents, which is 28.4 per cent of the capital’s entire population.  
Immigrants from the Indian subcontinent in Oslo constitute 33463. According to Statistic 
Norway there are 22034 Pakistanis, 7365 Sri Lankans and 4064 Indians in Oslo (Statistics 
Norway 2012). 
In UK the first mass migration of South Asians happened in the early 1950s when Indians 
from the Punjab province of both India and Pakistan, and the province of Sylhet which is 
now in Bangladesh arrived in Britain. This first mass migration can roughly be divided 
along religious lines into Muslims from Pakistan and mostly Sikhs from India. The people 
from Sylhet were Bangladeshi Muslims. These immigrants were blue collar workers who 
lived and worked in factories in inner city areas of the UK. The main concentrations are 
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still found around the West Midlands, Manchester, Bradford and London. They were not 
well educated and their knowledge of English was poor. Over the last 50 years there have 
been at least two generations of South Asians born and educated in the UK. Many still live 
in poor, socially deprived inner city areas. The education and earnings of this group of 
immigrants is often low and there are still communication difficulties and the level of 
understanding of English is commonly poor (Bond 2012). 
 
The second mass migration occurred in the mid 1970s when, due to political disturbances 
in East Africa, South Asians living there migrated to the UK. These people were mostly 
Gujaratis; they were well educated and most had been established businesspeople in East 
Africa. They settled around Leicester and London and most are Hindus (Bond 2012). 
 
According to the 2011 UK Census, there were approximately 3.3 million South Asians in 
UK representing around 5.3% of the total population. This is up from around 2.3 million 
South Asians in the 2001 census. Those of Indian origin comprised 2.5% of the 
population, people of Pakistani origin comprised 2.0%, and around 0.8% were of 
Bangladeshi origin (“2011 Census - Ethnicity” 2012). 
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4.  DIABETES MELLITUS  
Diabetes mellitus, or simply diabetes, is a group of metabolic diseases in which a person 
has high blood sugar, either because the body does not produce enough insulin, or because 
cells do not respond to the insulin that is produced.
 
This high blood sugar produces the 
classical symptoms of frequent urination, increased thirst and increased hunger (WHO 
2012c; Gardner and Shoback 2011). 
There are three main types of diabetes mellitus. Type 1 diabetes mellitus results from the 
body's failure to produce insulin, and presently requires the person to inject insulin or 
wear an insulin pump. This form was previously referred to as "insulin-dependent diabetes 
mellitus" (IDDM) or "juvenile diabetes". T2DM results from insulin resistance, a 
condition in which cells fail to use insulin properly, sometimes combined with an absolute 
insulin deficiency. This form was previously referred to as non insulin-dependent diabetes 
mellitus (NIDDM) or "adult-onset diabetes". The third main form, gestational diabetes 
occurs when pregnant women without a previous diagnosis of diabetes develop a high 
blood glucose level. It may precede development of T2DM. T2DM which is the main 
focus of this paper comprises 90% of people with diabetes around the world (WHO 
2012c; Gardner and Shoback 2011). 
4.1 Diabetes Diagnosis and its Consequences 
Diabetes is diagnosed if the (venous) fasting plasma glucose (FPG) value is >= 7.0 mmol/ 
l (126 mg/ dl), or if the casual plasma glucose value is >= 11.1 mmol/ l (200 mg /dl), or if 
the plasma glucose value 2 hours after a 75g oral load of glucose >= 11.1 mmol/ l (200 mg 
/dl). In asymptomatic subjects, performing the test on one occasion is not enough to 
establish the diagnosis (i.e. basis to treat diabetes). This must be confirmed by carrying 
out at least one further test on a subsequent day (WHO 2012a). 
 
Impaired glucose tolerance (IGT) and impaired fasting glycaemia (IFG) are risk categories 
for the future development of diabetes and cardiovascular disease (CVD). An individual 
falling into the IFG category on the fasting result may also have IGT on the 2-h value or, 
indeed, diabetes. If an individual falls into two different categories, the more severe one 
applies(WHO 2012c). 
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Having diabetes can also put patients at a higher risk of developing different diabetes 
related complications. Diabetes complications can be divided into microvascular and 
macrovascular complications; and most of the consequences of diabetes result from its 
macrovascular and microvascular complications. Microvascular complications are 
complications which happen due to damage to small blood vessels whereas macrovascular 
complications are complications which occur as a consequence of the damage to larger 
blood vessels. Microvascular complications include damage to eyes (retinopathy) leading 
to blindness, to kidneys (nephropathy) leading to renal failure, and to nerves (neuropathy) 
leading to impotence and diabetic foot disorders including severe infections leading to 
amputation. Macrovascular complications include cardiovascular diseases such as heart 
attacks, strokes and insufficiency in blood flow to legs (WHO 2012a). 
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5. GENETIC AND BIOLOGICAL DIFFERENCES 
Genetic factors have been widely considered to play a role in the increased risk of T2DM 
in South Asians, but studies carried out in this regard on South Asian population are 
relatively few. A complete understanding of the full picture of the genetics and the 
biological processes underlying T2DM is still an ongoing process and the final result is 
yet to come. What makes the genetics of T2DM complicated is that there are a lot of 
genes associated in the process. Radha and Mohan (2007) assert that T2DM is a polygenic 
disorder with multiple genes located on different chromosomes contributing to its 
susceptibility. Analysis of the genetic factors is further complicated by the fact that 
numerous environmental factors interact with genes to produce the disorder. Only a 
minority of cases of T2DM is caused by single gene defects and one example is maturity 
onset diabetes of the young (MODY) (Radha and Mohan 2007). 
 
In the study of the genetics of T2DM two major approaches are commonly used – 
candidate gene and genome-wide association studies. The candidate gene approach to 
conducting genetic association studies focuses on associations between genetic variation 
within pre-specified genes of interest and phenotypes or disease states. This is in contrast 
to genome-wide association studies, which scan the entire genome for common genetic 
variation. Candidate genes are most often selected for study based on a priori knowledge 
of the gene’s biological functional impact on the trait or disease in question. A genome-
wide association study also known as whole genome association study is an examination 
of many common genetic variants in different individuals to see if any variant is 
associated with a trait. A genome-wide association study typically focuses on associations 
between single-nucleotide polymorphisms and traits like major diseases (Malecki 2005; 
Baier and Hanson 2004). 
5.1 Genes Associated with T2DM 
In terms of their genetic makeup, T2DM is categorized under two forms namely 
monogenic forms of diabetes and polygenic forms of diabetes. Significant progress has 
been made in the characterization of monogenic forms of T2DM using these techniques 
but the study of the complex polygenic T2DM has, until recently, been much slower. 
Significant advances in recent years following improved genotyping techniques and the 
completion of the Human Genome Project have allowed identification of several 
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susceptibility genes, offering new insights into the pathogenesis of this complex condition 
(Frayling and McCarthy 2007). 
 
Monogenic forms of diabetes which constitute a very small proportion of T2DM (<5%), 
are a consequence of rare mutations in a single gene. These mutations substantially change 
the structure and subsequently the function of a protein. Monogenic forms are 
characterized by high phenotypic penetrance, early age of diagnosis, and a distinct clinical 
picture. Genetic background plays a critical role in their pathogenesis, while the 
environment only slightly modifies the clinical picture (Radha and Mohan 2007). 
 
A polygenic form of diabetes which is also called multifactorial is the genetics of the 
common variety of T2DM. This form of T2DM is a result of the interaction between the 
environment and multiple genes. The susceptibility is associated with frequent 
polymorphisms that create amino acid variants in exons or influence the expression of 
genes in the regulatory parts (Frayling and McCarthy 2007). Alleles of these 
polymorphisms are present in both healthy individuals and T2DM patients, although with 
different frequencies. These sequence variants are associated with just a limited increase in 
the risk of developing the disease. They can be considered susceptibility variants, but by 
themselves are not causative factors that unequivocally determine the disease (Radha and 
Mohan 2007). 
 
Although there have been fewer genetic studies involving South Asians in comparison with 
the western populations, recent studies using the genom-wide scanning technique have 
identified genes associated with the high prevalence of T2DM in the South Asian 
population.  
 
In 2011 an international team of researchers led by Imperial College London (Kooner et al. 
2011) has identified six new genetic variants associated with T2DM in South Asians. This 
new study is the first to focus on genes underlying diabetes amongst people originating 
from South Asia. The researchers examined the DNA of 18,731 people with T2DM and 
39,856 healthy controls. The genomes of the participants were analyzed to look for 
locations where variations were more common in those with diabetes. The results 
identified six positions where differences of a single letter in the genetic code were 
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associated with T2DM, suggesting that nearby genes have a role in the disease (Kooner et 
al. 2011). 
 
From time to time researchers are coming up with newly discovered genes which say 
something new about the genetic nature of T2DM. Just recently another team of 
international scientists from the Diabetes Genetics Replication and Meta-analysis 
(DIAGRAM) Consortium used a new DNA chip to probe deeper into the genetic variations 
that commonly occur in the DNA and which may have some connection T2DM. They 
discovered 10 more DNA regions linked to T2DM, bringing the total known genetic 
variations associated with T2DM to more than 60 (Consortium 2012).  
 
Among the previous discoveries the Calpain 10 gene is one of the genes said to have 
association with increased risk of T2DM among South Asians. A haplotype of three 
important polymorphisms of this gene which is shown to be connected with an increased 
risk of T2DM in a Mexican American population indicated mixed results in other 
populations. Studies in South Asians have shown that the original haplotype increase the 
risk of T2DM. The frequency of this polymorphism is very low and its contribution to the 
risk of T2DM is, therefore, small (Evans et al. 2001). 
 
Another important gene in this regard is the peroxisome proliferator activator gamma 
(PPAR gamma) which is an essential regulator of glucose and lipid metabolism. A 
common Pro12Ala polymorphism of this gene has been shown to be protective in white 
populations (Altshuler et al. 2000). A study conducted by Radha et al. (2006) on 697 South 
Asians and 457 Caucasians living in Dallas/Forth Worth, Texas, and 1,619 South Asians 
living in Chennai, India tried to determine whether the peroxisome proliferator–activated 
receptor (PPAR)-γ Pro12ala polymorphism modulate susceptibility to diabetes in South 
Asians. Although further replication studies are necessary to test the validity of the 
described genotype-phenotype relationship, the study supports the hypothesis that the 
PPAR-γ Pro12Ala polymorphism is protective against diabetes in Caucasians but not in 
South Asians. This polymorphism is present at the same frequency in South Asians with 
and without diabetes, and its presence was not associated with either improved insulin 
sensitivity or decreased risk of T2DM (Radha et al. 2006). 
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The Transcription Factor 7 Like 2 (TCF7L2) is another important gene in the list of T2DM 
susceptibility genes. First described in an Icelandic population, and replicated in several 
other populations, including South Asians, this gene has been shown to have the strongest 
association with the risk of T2DM (Zeggini and McCarthy 2007).The exact role of this 
gene in the pathogenesis of T2DM, however, remains unknown at present.  
 
Many other genes such as PPAR gamma co-activator 1 alpha (PGC-1), ectoenzyme 
nucleotide polypeptide (ENPP1), uncoupling protein genes (UCP2 and UCP3), insulin 
receptor substrate (IRS-2), beta cell potassium channel gene (KCNJ11) and adiponectin 
gene have also been studied in South Asians and shown to have modest associations with 
T2DM (V. Radha and Mohan 2007). Small sample sizes, however, make it difficult to 
interpret these studies or to exclude possible associations. 
 
Moreover, Radha and Mohan (2007) reviewed the studies on genetics of diabetes in Asian 
Indians. There appears to be certain genes which predispose Indians to diabetes while other 
genes which afford protection against diabetes and insulin resistance to Caucasians, do not 
appear to protect Indians (Radha and Mohan 2007). 
 
In addition to that, scientists have studied if the fat burning mechanism of the muscles of 
South Asians has contributed to the high prevalence of T2DM among the population. Hall 
et al. (2010) have investigated whether differences in oxidative capacity and capacity for 
fatty acid utilization in South Asians might contribute to the high prevalence of T2DM. An 
experimental study was conducted on South Asians and Europeans to understand the fat 
burning rate of the muscles of South Asians and to explore whether differences between 
South Asians and white Europeans could explain the increased risk of T2DM. The study 
compared 20 men of South Asian origin with 20 men of white European descent. The 
researchers focused on whether there were biochemical differences in the way the two 
ethnic groups metabolized their fat stores. The participants performed exercise tests 
following a 12-hour overnight fast to look at fat and carbohydrate metabolism (use of fat or 
carbohydrate as energy sources during exercise). They measured insulin sensitivity by 
looking at glucose and insulin responses to an oral glucose tolerance test. The patients’ 
glucose and insulin levels were measured after fasting and after they had been given 
glucose, to see how well their body responded to and managed glucose levels. The 
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researchers took a blood sample and a muscle and fat biopsy from each participant’s thigh 
to search for genes that may be involved in fat metabolism or the insulin system (Hall et al. 
2010). 
 
These findings suggest that there may be differences in fat metabolism during exercise 
between South Asian and European men. These differences were associated with a reduced 
sensitivity to insulin, which may contribute to the higher risk of type 2 diabetes in the 
South Asian population. However, this was preliminary research carried out in a very small 
number of people – only 20 people were included in each group. The results ideally need 
to be confirmed in a larger number of people. In particular, a larger study is needed to 
investigate whether there are ethnic differences in the activity of the genes and proteins 
involved in fat metabolism and insulin signaling (Hall et al. 2010). 
5.2 Genes Associated with Obesity 
Obesity is one important risk factor for T2DM. Recent findings suggest that genes play 
important role in obesity. The indirect scientific evidence for a genetic basis for obesity 
comes from a variety of studies. Mostly, this evidence includes studies of resemblance and 
differences among family members, twins, and adoptees. Another source of evidence 
includes studies that have found some genes at higher frequencies among the obese i.e. 
genome-wide association studies. These investigations suggest that a sizable portion of the 
weight variation in adults is due to genetic factors. Two important genes are identified in 
this regard namely fat-mass and obesity-Associated gene (FTO) and Melanocortin 4 
Receptor (MC4R) gene (Frayling et al. 2007; Chambers et al. 2008). 
 
Common variants of the fat-mass and obesity-associated gene (FTO) were shown to be 
associated with obesity in European populations (Frayling et al. 2007). Individuals with 
these variants were on average 3kg heavier than those who did not possess them. Those 
individuals were also at an increased risk of T2DM but this was secondary to the obesity 
rather than due to the variants of the gene itself. In South Asians, however, the presence of 
this polymorphism was associated with an increased risk of T2DM independent of body 
mass index (BMI) (Yajnik et al. 2009; Chambers et al. 2008). 
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Melanocortin 4 Receptor (MC4R) gene is another important gene identified in a study with 
South Asians and Europeans living in the UK (Chambers et al. 2008). This study found 
that the variant of the MC4R gene was associated with increased risk of adiposity and 
insulin resistance. Individuals with variants of this gene had a waist circumference around 
2cm larger and insulin resistance (HOMA-IR) approximately 10 per cent greater than those 
who do not have the MC4R variation. The increased frequency of the risk allele in South 
Asians has been proposed as an explanation for the increased levels of T2DM in this group 
(Chambers et al. 2008). 
 
5.3 Genes Associated with Diabetes Complications 
Like T2DM itself and obesity, the predisposition to diabetic complications also varies 
considerably among ethnic groups. Researches indicate that the prevalence of diabetic 
nephropathy and retinopathy is higher in South Asians than in white populations 
(Raymond et al. 2009; Mather, Chaturvedi, and Kehely 1998). Risk of these complications, 
particularly nephropathy, is thought to be genetically determined. Researchers have looked 
at polymorphisms of the Angiotensin Converting Enzyme (ACE1) gene, aldosterone 
synthase gene (for nephropathy) (Prasad et al. 2006) and the Vascular Endothelial Growth 
Factor (VEGF) gene (Uthra et al. 2008) for retinopathy. Findings from these studies, 
however, have not been conclusive and need to be verified in larger cohorts. 
 
5.4 Different Hypothesis Elucidating High Prevalence of T2DM 
Parallel to the ongoing comprehensive study of the genetics of the disease, different 
hypothetical perspectives are also used to elucidate the etiology of the current epidemic of 
T2DM. In this regard four hypotheses were formulated in the last 50 years or so as to why 
South Asians are more prone to developing diabetes. The thrifty gene hypothesis, the 
thrifty phenotype hypothesis, the thrifty epigenomic hypothesis and the drifty gene 
hypothesis constitute theories focusing on in-utero metabolic factors. 
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Fig.1. “Are we evolving or devolving?” pictorial represetation of evolutionary path way of 
T2DM and obesity (Source: Google pictures). 
5.4.1 Thrifty Genotype Hypothesis  
One of the first theories in the last fifty years or so which made attempt to explain the 
tendency of certain ethnic groups’ high prevalence of obesity and diabetes is the so called 
“Thrifty Genotype Hypothesis” proposed by geneticist James Neel in 1962. According to 
this hypothesis certain genes in human have evolved to maximize metabolic efficiency and 
food searching behavior. In times of abundance food supply these genes predispose their 
carriers to diseases caused by excess nutritional intake, such as obesity and T2DM (Neel 
1962). 
 
The thrifty genotype hypothesis relates low birth weight of South Asians to adult diabetes. 
It suggests that low nutrient conditions in-utero result in selective survival of infants who 
have insulin insensitivity allowing for efficient intake and utilization of nutrients. This 
genotype is beneficial in a low calorie environment, but may increase vulnerability to 
diabetes in an environment with an abundance of calories, as is found in most of the 
developed world like Norway and UK. This fits with the high T2DM prevalence among 
South Asian immigrants in these countries (McCance et al. 1994; Neel 1962). 
 
The hypothesis suggests that the 'thrifty' genotype would have been advantageous for 
hunter and gatherer populations because it would allow them to fatten more quickly during 
times of abundance. Fatter individuals carrying the thrifty genes would thus better survive 
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times of food scarcity. However, in modern societies with a constant abundance of food, 
this genotype efficiently prepares individuals for a famine that never comes. The result is 
widespread chronic obesity and related health problems like T2DM (Neel 1962). 
This hypothesis has received various criticisms and consequently several modified or 
alternative hypotheses have been proposed. 
5.4.2 Thrifty Phenotype Hypothesis 
The challenges posed to the thrifty gene hypothesis gave rise to another theory called “the 
thrifty phenotype hypothesis”. The thrifty phenotype hypothesis theorizes that instead of 
the "thrifty factors" arising from genetic factors, that it is a direct result of the environment 
within the womb during development that brought about the epidemic. The development of 
insulin resistance is theorized to be directly related to the body "predicting" a life of 
starvation for the developing fetus (Watve and Yajnik 2007). 
As it is presented in figure 2, the thrifty phenotype hypothesis proposes that the 
epidemiological associations between poor fetal and infant growth and the subsequent 
development of T2D and the metabolic syndrome result from the effects of poor nutrition 
in early life, which produces permanent changes in glucose-insulin metabolism. These 
changes include reduced capacity for insulin secretion and insulin resistance which, 
combined with effects of obesity, ageing and physical inactivity, are the most important 
factors in determining T2DM (Watve and Yajnik 2007). 
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Fig.2: The original diagrammatic representation of the thrifty phenotype hypothesis (Hales 
and Barker 2001). 
Hence, one of the main causes of T2DM has been attributed to poor fetal and infant growth 
and the subsequent development of the metabolic syndrome.  
Since the hypothesis was proposed, many studies world-wide have confirmed the initial 
epidemiological evidence. Although the relationship with insulin resistance is clear at all 
ages studied, the relation of insulin secretion is less clear. The relative contribution of 
genes and environment to these relationships remains a matter of debate (Hales and Barker 
2001). 
The theory has been modified latter on. An updated version of the diagrammatic 
representation of the thrifty phenotype hypothesis is shown in Figure 3. Also included in 
the diagram are more speculative suggestions that changes in the structure and function of 
blood vessels may play a key role in changing organ growth and function, and that 
maternal hyperglycaemia may contribute to the type and consequences of fetal 
malnutrition. 
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 Fig.3: An updated diagram of the thrifty phenotype hypothesis incorporating recent 
findings and concepts. Also included are new speculative features: maternal 
hyperglycaemia as predisposing factor and key roles of the vascular, hypothalamic-
pituitary-adrenal axis and sympathetic systems (Hales and Barker 2001). 
 
Studies suggest that South Asians tend have lower birth weight. Hales and Barker 
hypothesize that lower birth weight relates to T2DM with their thrifty phenotype 
hypothesis, which attributes the vulnerability to diabetes to environmental factors in the 
womb rather than genetic characteristics in the fetus. They suggest that nutritional 
deficiencies in utero, which result in lower birth weight, may also lead to reduced β-cell 
mass or impaired β-cell function. These atypical β-cells may be unable to produce 
sufficient insulin throughout the individual’s life, resulting in overt diabetes when β-cell 
insulin secretion is unable to compensate for increased metabolic demand (Hales and 
Barker 2001). 
 
Other relevant observations arose from metabolism researchers who note that for 
practically every other species on earth, fat metabolism is well regulated (International 
Congress on Obesity, Hirsch, and Itallie 1985) and that "most wild animals are in fact very 
lean" and that they remain lean "even when adequate food is supplied." 
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5.4.3 Drifty Gene Hypothesis  
As an alternative to the thrifty gene hypothesis the British biologist John Speakman 
presented “Drifty Gene Hypothesis”. The critique of Speakman (2006) to the thrifty gene 
hypothesis is based on an analysis of the pattern and level of mortality during famines. 
Despite much anecdotal evidence used to suggest that famines cause substantial mortality, 
Speakman suggests that where real data are available famines actually involve rather low 
levels of mortality and there is no evidence that fat people survive famines better than lean 
people. In fact mortality actually falls mostly on groups such as the very young and very 
old where differential mortality in relation to body composition is highly unlikely 
(Speakman 2008; Speakman 2007). 
5.4.4 Thrifty Epigenomic Hypothesis 
The other alternative hypothesis which was proposed in response to the criticisms of the 
original thrifty genotype theory for explaining the evolutionary bases of obesity and related 
diseases was the "Thrifty Epigenomic Hypothesis". The "thrifty epigenomic hypothesis" is 
a combination of the thrifty phenotype and thrifty genotype hypotheses. While it argues 
that there is an ancient, canalized (genetically coded) physiological system for being 
"thrifty", the theory argues that an individual's disease risk is primarily determined by 
epigenetic events. Slight, epigenetic modifications at many genomic loci (gene regulatory 
networks) alter the shape of the canal in response to environmental influences and thereby 
establish a predisposition for complex diseases such as metabolic syndrome. There may be 
epigenetic inheritance of disease risk (Watve and Yajnik 2007). 
Watve and Yajnik (2007) suggested that changing insulin resistance mediates two 
phenotypic transitions: a transition in reproductive strategy from "r" (large number of ill-
nurtured offspring) to "K" (smaller number of carefully nurtured offspring) and a switch 
from a lifestyle dependent upon muscular strength to one dependent on brain power. 
Because the environmental conditions that would facilitate each transition are heavily 
overlapping, the scientists surmise, a common switch could have evolved for the two 
transitions (Watve and Yajnik 2007). 
 
 
29 
 
6. SOCIOECONOMIC POSITION AND DIABETES 
Socioeconomic position (SEP) refers to the social and economic factors that indicate what 
positions individuals or groups hold within the structure of a society, such as educational 
level, income or wealth. Socioeconomic inequalities in health are the differences in 
opportunities for maintaining good health between people with different SEPs (Krieger, 
Williams, and Moss 1997). 
 
Similarly, House and Williams (2001) describe SEP as individuals’ position in a system of 
social stratification that differentially allocates the major resources enabling people to 
achieve health or other desired goals. These resources centrally include education, 
occupation, income and assets or wealth, which are related to each other and to health in a 
casual framework as elucidated in a simple model in figure 4 below (House and Williams 
2001, 83). 
 
Fig.4 Simple causal model relating major indicators of socioeconomic position to each 
other and to health (House and Williams 2001, 84). 
 
This model suggests that over the life course, individuals first acquire varying levels and 
types of education which in turn help them to enter various types of occupations which 
then yield income, which finally enables them to accumulate assets or wealth. Each 
subsequent variable in this casual chain is generally most affected by the immediately 
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prior variable with potential residual effects of earlier variables (House and Williams 
2001, 83). 
 
However, Brown et al. (2004) do not agree with the fact that research on the relation 
between SEP and health has often paid attention only to income, wealth, education, and 
occupation. They argue that SEP should take into account other wider aspects.  
Consequently, Brown et al. (2004) presented a much broader model as shown in figure 5 
below which illustrated how SEP influences health among persons with diabetes through 
community factors (e.g. availability of healthy foods, availability of places to exercise), 
health behaviors (e.g. diet, physical activity), access to healthcare and processes of 
diabetes care (e.g. measurement of HbA1c, smoking cessation) (Brown et al. 2004). 
 
Path way 1 in fig.5 below illustrates the relation between SEP and health outcomes in 
persons with diabetes. Research on the relation between SEP and health has often focused 
on individual characteristics such as income, wealth, education, and occupation. However, 
SEP encompasses not only current individual socioeconomic status but also social 
relationships, community-level characteristics, and gradients of SEP at the individual and 
community levels, and it can be conceptualized and measured over the life course. Use of 
this broader framework may provide greater insights into the relation between SEP and 
health. For example, because the progression of both type 1 diabetes and type 2 diabetes 
can be influenced by behavior over the life course, SEP in childhood may have profound 
consequences for long-term health, even if SEP changes during adulthood. In addition, 
neighborhoods or communities may play an instrumental role in the health status of their 
residents through the availability of health care services, neighborhood characteristics that 
promote health (e.g., access to stores that sell healthy foods and places to exercise) or 
disease (e.g., toxic environments), and the prevailing attitudes toward health and health 
behaviors in those communities (Brown et al. 2004). 
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Figure 5: Conceptual framework for the relation between  socioeconomic position and 
health among persons with diabetes mellitus. Numbers and letters refer to pathways 
mentioned in the text (Brown et al. 2004). 
 
According to Helman (2007) economic factors and social inequality are some of the most 
important causes of ill health, since poverty may result in poor nutrition, overcrowded 
living conditions, housing or work sited in areas with greater environment dangers (such 
as near factories producing toxic chemical), as well as exposure to physical and drug and 
alcohol abuse. The unequal distribution of wealth and resources and of access to health 
care facilities – both between countries and within each country itself – can also lead to 
this situation. In many Western countries these disparities are particularly evident in 
ethnic or cultural minority groups, whether they are immigrant or native borne (Helman 
2007, 5).             
Nevertheless, researchers do not always agree on the contribution of SEP to health 
inequality. The role of SEP in explaining ethnic differences in health is widely contested.  
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For Wild and McKeigue (1997), for example, SEP has minimal or no contribution in 
explaining ethnic inequalities in health. They assert that other factors like cultural and 
genetic elements play larger role. Wild and McKeigue (1997) who compared mortalities 
for selected groups of immigrants with the national average in England and Wales ruled 
out the role of SEP in the observed ethnic inequality in health. They concluded that 
widening differences in mortality ratios for migrants compared with the general 
population were not simply due to socioeconomic inequalities. The low mortality from all 
causes for Caribbean immigrants could largely be attributed to low mortality from 
ischaemic heart disease, which is unexplained. The excess mortality from cerebrovascular 
and hypertensive diseases in migrants from both West Africa and the Caribbean suggests 
that genetic factors underlie the susceptibility to hypertension in people of black African 
descent (Wild and McKeigue 1997). 
On the other hand, many researchers like Navarro (1990) and Sheldon & Parker (1992) 
underline the role of SEP in explaining ethnic differences in health. They emphasize that 
ethnic differences in health are predominately determined by socio-economic inequalities 
(Kumar and Viken 2010, 39–40; Sheldon and Parker 1992). 
 
Likewise, several studies in Europe which have analyzed the relationship between 
socioeconomic inequalities and chronic diseases (Larrañaga et al. 2005; Dalstra et al. 
2005),  or mortality (Avendaño et al. 2005; Avendano et al. 2006) found an association 
between health and SEP. Among populations of disadvantaged SEPs the majority of 
health indicators are worse. The main factors that relate SEP to health and diabetes are 
general socioeconomic and political context, working and living conditions, health 
behaviors and psychosocial factors (Solar and Irwin 2007). 
 
A number of specific studies have been conducted to find out the correlation between 
T2DM and SEP. One of the many studies aimed at finding out the association of SEP and 
the prevalence of T2DM is a comprehensive study by Espelt et al. (2008) which was 
conducted in different areas across Europe to determine and quantify SEP inequalities in 
T2DM. The study concluded that educational attainment and T2DM were inversely 
related, in terms of both morbidity and mortality rates (Espelt et al. 2008). 
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The study analyzed data from ten representative national health surveys and 13 mortality 
registers including Norway. For national health surveys the dependent variable was the 
presence of T2DM by self-report and for mortality registers it was death from diabetes. 
Educational level (SEP), age and sex were independent variables, and age-adjusted 
prevalence ratios (PRs) and risk ratios (RRs) were calculated (Espelt et al. 2008). 
 
The study indicated that low SEP was related to a higher prevalence of T2DM, for 
example men who attained a level of education equivalent to lower secondary school or 
less had a PR of 1.6 compared with those who attained tertiary level education, whereas 
the corresponding value in women was 2.2. Moreover, in all countries, having a 
disadvantaged SEP is related to a higher rate of mortality from T2DM and a linear 
relationship is observed. Eastern European countries have higher relative inequalities in 
mortality by SEP. According to the data, the RR of dying from diabetes for women with 
low SEP is 3.4, while in men it is 2.0.  According to this study A lower level of education 
is associated with high risk of T2DM (Espelt et al. 2008). 
 
Similarly, Sacerdote et al. (2012) who studied the association of SEP and risk of T2DM in  
7 western European countries found out that Lower educational level is a predictor of 
incident T2DM in European countries. This study demonstrates the inequalities in the risk 
of T2DM in Western European countries, with an inverse relationship between 
educational level and risk of T2DM that is only partially explained by variations in BMI 
(Sacerdote et al. 2012). 
 
Similarly, a team of researchers in Calgary, Canada who studied the association of socio-
economic status with T2DM prevalence indicated that low income is associated with a 
higher prevalence of T2DM (Rabi et al. 2006). 
 
Another study which was conducted to find out the association of SEP and T2DM was the 
one which was conducted in the Hague (Middelkoop et al. 1999). The Municipal Health 
Service in Hague has investigated the prevalence of self reported T2DM among the South 
Asian inhabitants of the city and the relationship between T2DM prevalence and 
socioeconomic status in this population. In this study a total of 3,131 South Asians over 
30 years of age, randomly selected (stratified according to age and sex) from the 
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municipal register, were included in a postal survey with subsequent telephone interviews 
with non-respondents (Middelkoop et al. 1999). 
 
The results reveals that  Self-reported T2DM prevalence varies from 6.4% in the 31-49 
year age group to 37.1% in the over 60s age group. The relationship with age varies across 
the different socioeconomic strata. There are only a few people with T2DM in the 31-39 
year age group in the highest stratum, whereas in the lowest stratum at the same age the 
prevalence of self-reported diabetes approximates 20%. In the over 60s age group the 
prevalence of diabetes does not significantly differ between the higher and lower 
socioeconomic strata (Middelkoop et al. 1999). 
 
Bhopal et al (1999), although not found  some important differences while making broad 
comparisons between all South Asians and Europeans, they  indicate that South Asians 
were still disadvantaged across a wide range of risk factors (Bhopal et al. 1999). 
 
A population based study in UK which looked into the relation between SEP and the age-
sex specific prevalence of T2DM confirmed an inverse association between SEP and the 
prevalence of T2DM in the middle years of life. This finding suggests that exposure to 
factors that are implicated in the causation of diabetes is more common in deprived areas 
showing increased prevalence of T2DM in deprived areas (Connolly et al. 2000). 
Moreover, another study conducted in Scotland indicated that the prevalence of T2DM 
increases with the degree of depravation. Among 366 849 Tayside residents in Scotland, 
792 and 5474 patients with Type 1 and Type 2 diabetes, respectively, were identified from 
a diabetes register. (1 – least deprived, 6/7 – most deprived).  The prevalence of T2DM, 
not type 1, was found to be varied by deprivation. People in deprivation category 6 and 7 
were 1.6-times more likely to have Type 2 diabetes than those least deprived (Evans et al. 
2000). 
 
Similarly, another population-based study in Italy Turin by Gnavi et al.(2008) shows that 
there are socio-economic inequalities in the prevalence of the disease, particularly in 
women, and in young people (Gnavi et al. 2008). 
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In the contrary, one study from Oslo didn’t shows a similar relationship between good 
health and SEP. Syed et al. (2006) conducted a study in order to observe the inequality in 
health from the perspective of socio-economic factors in relation to ethnic Pakistanis and 
ethnic Norwegians in Oslo. The socio-economic conditions were found to be inversely 
related to self- rated health, diabetes and distress for the ethnic Norwegians but not for 
Pakistanis. The results of the study confirm the overall poor health reported by the ethnic 
Pakistanis compared to the Norwegians, irrespective of socioeconomic status. The 
economical gradient is less marked for Pakistanis, and even an opposite trend was 
observed for distress. For example, individuals with a reported higher education and or 
higher household income have shown an association with good health among the 
Norwegians, whereas inconsistent result was noted for the Pakistanis (Syed et al. 2006). 
 
Possible explanations for the disparity in the observed associations of health with 
education and income for the ethnic Pakistanis and the Norwegians may entail that the 
ethnic Pakistanis at large belong to the low levels of education and income group. Given 
the small number of participants from Pakistan belonging to predominantly high education 
and income strata, it is possible that one does not observe any association of the social 
gradient with health although the relationship exists. The second possible explanation is 
that individuals with higher education from the ethnic Pakistani families were not 
successful in obtaining an employment that may correspond with their educational 
background. Therefore higher education for the Pakistani's did not result in improved 
economy and thereby health. Moreover underemployment may interfere with self esteem 
which may result in stress and depression with an obvious consequence on health. Another 
factor that could contribute to the lack of positive association between education and 
health in the Pakistanis is inaccuracy in reporting education. The conclusion was that in 
studies based on self reporting, the tendency to over report education due to social 
desirability could not be ignored. Among the SE indices, employment appears to have the 
maximum impact in explaining higher self reported morbidity among the Pakistanis. This 
may suggest that being employed, though not necessarily with a high income, has a 
positive impact on health (Syed et al. 2006).  
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As it happens in any scientific study there are surprising findings and sometimes 
conflicting results in the study of the association of prevalence of T2DM and SEP. 
Nevertheless, in most cases lower socioeconomic status is associated with increased risk 
of T2DM in an already genetically prone immigrant population of South Asian. 
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7. DIABETES AND CULTURE, MIGRATION AND CHANGE IN LIFESTYLE 
In 1871 Taylor defined culture as "that complex whole which includes knowledge, belief, 
art, morals, law, customs, and many other capabilities and habits acquired by members of 
society" (Helman 2007, 2). 
Similarly, Robert Murphy (1986) offered a more illustrative definition of culture as 
follows: "Culture means the total body of tradition borne by a society and transmitted 
from generation to generation. It thus refers to the norms, values, and standards by which 
people act, and it includes the ways distinctive in each society of ordering the world and 
rendering it intelligible. Culture is a set of mechanisms for survival, but it provides us also 
with a definition of reality. It is the matrix into which we are born, it is the anvil upon 
which our persons and destinies are forged "(Murphy 1988, 14). 
 
From these definitions one can see that culture is a set of guidelines that individuals 
inherit as members of a particular society, and that tell them how to view the world, how 
to experience it emotionally, and how to behave in it in relation to other people, to super 
natural forces or gods, and to the natural environment. It also provides them with a way of 
transmitting these guidelines to the next generation by the use of symbols, language, art 
and rituals. To some extent, culture can be seen as an inherited “lens” through which the 
individual perceive and understands the world that he inhabits and learns how to live 
within it. Growing up within any society is a form of enculturation, where by the 
individual slowly acquires the cultural lens of that society. Without such a shared 
perception of the world, both the cohesion and continuity of any human group would be 
impossible (Helman 2007, 2). 
 
Therefore, cultural background has an important influence on many aspects of people’s 
lives, including their beliefs, behaviors, perceptions, emotions, language, religion, rituals, 
family structure, diet, dress, body image, concept of space and time, and attitudes to 
illness, pain and other forms of misfortune – all of which may have important implications 
for health and health care (Helman 2007, 3). 
 
There are a number of factors which can give South Asians their unique sense of cultural 
identity and belonging which can directly or indirectly affect their health. To understand 
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the impact of culture on their health in general and on their risk to T2DM in particular, we 
need to look at a number of factors, including, migration with the changes it entails, 
physical activity, diet, language barriers, access to health services and attitudes to medical 
treatment. In the next sections I will discuss these elements one by one. 
7.1 Migration and T2DM 
Migration entails tremendous transitions and changes in the life of immigrants. The 
changes are multidirectional, both negative and positive and involve moving from low or 
middle income country to an industrialized country, from rural to urban areas, often 
rapidly in the course of a few hours or days. Immigrants are often forced to adapt the 
cultures of the host county while carrying with them their own (Kumar and Viken 2010).  
 
Immigrants from low and middle income countries are likely to end up in phases of the 
demographic, epidemiological and nutritional transition thus moving from areas of higher 
fertility and mortality, higher prevalence’s of infectious diseases and under nutrition to 
higher prevalence’s of chronic diseases (Popkin 2004). Migration speeds up these 
transitions that may have already started in the home countries and are close to completion 
in the host countries. Thus the risk for disease could change with migration as does the 
prevalence for diseases in particular for conditions influenced by the gene-environmental 
interaction (Kumar and Viken 2010). 
 
When we talk about ethnic inequalities in health, migration is often mentioned as one of 
the contributing factors in such a way that migration may alter or accelerate inequalities 
(Bhopal, 2007). Numerous changes in the socio-cultural environment may occur with 
migration, which in turn may lead to shifts in socio-economic status, work status, access 
to health care and life style, including diet and physical activity, and ultimately health. 
Genetics and early life conditions affect health outcomes later in life and may interact with 
the changes occurring after migration (Barker 2001; Forsdahl 1977; Eriksson et al. 2003).  
 
It has been long observed that the processes of urbanization or westernization that is 
associated with migration lead to the availability and abundance of calorie-dense/low-fiber 
foods and the adoption of sedentary lifestyles. This has consequently led to increased risks 
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of morbidity and mortality from chronic diet and lifestyle-related diseases like DMT2 
(Misra and Ganda 2007). 
 
Misra and Ganda (2007) reviewed the impact of migration on the incidence and 
prevalence of obesity and T2DM in different ethnic groups and populations across the 
world. The prevalence of obesity and T2DM among the migrant populations of South East 
Asians in different countries in comparison to the prevalence in their respective countries 
of origin was among the reviewed. The review portrays the effect of migration on the 
prevalence of T2DM on the immigrant population. It has been indicated that migration 
causes changes in the affluence and lifestyle of the immigrants which results in high 
prevalence of obesity, insulin resistance and T2DM among the immigrant population of 
South Asians  (Misra and Ganda 2007). 
 
The prevalence of the metabolic syndrome was found to be highest in South Asians in the 
United Kingdom in a cross-sectional study (Tillin et al. 2005). The average values of 
Body Mass Index (BMI), blood pressure, lipids, blood glucose, and insulin resistance of 
the migrant Asian Indians tended to be higher than those of urban- or rural-based 
sedentees in India (Misra and Vikram 2004; Bhatnagar et al. 1995; Patel et al. 2006). For 
example, migrant Asian Indians living in the United Kingdom were more obese, had 
higher levels of blood pressure, total cholesterol, and blood glucose, and were more 
insulin resistant than their siblings living in Punjab, India  (Bhatnagar et al. 1995). 
 
Similarly, in a comparison of Gujaratis (originating from the state of Gujarat in India) in 
Britain with non-migrant Gujaratis in India, the former had higher mean values of BMI, 
blood pressure, lipids, non-esterified fatty acids, and C-reactive protein and a higher 
dietary intake of calorie and fat; however, the prevalence of T2DM was similarly high in 
both samples (Patel et al. 2006). Importantly, the prevalence rate of T2DM in migrant 
Asian Indians has been found to be consistently higher than in other ethnic groups 
(McKeigue et al. 1992; Anand et al. 2000).  
 
Important observations from the Diabetes Epidemiology Collaborative analysis of 
Diagnostic Criteria in Europe (DECODA) study (including 11 cohort studies and 
comprising 24 335 subjects) on the age- and sex-specific prevalence of T2DM and 
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impaired glucose regulation in four Asian countries, i.e., India, China, Singapore, and 
Japan, showed that Asian Indians have the highest prevalence of T2DM (McBean et al. 
2004). 
 
Interestingly, a retrospective analysis showed that, during 1993–2001, the greatest 
increase in the prevalence of T2DM (68%) in the elderly in the United States was seen in 
Asian populations (McBean et al. 2004). 
 
Furthermore, one unpublished study showed stepwise increases in prevalence of T2DM 
from rural India (8.4%), urban India (13.6%), and in Asian Indians settled in the United 
States (17.4%) (Misra, unpublished data).  
 
7.2 Migration and Change in Dietary Habit 
Diet and nutrition are widely believed to play an important part in the development of 
T2DM. Knowing the dietary habit of South Asian immigrants and the pattern of the 
change in dietary habit after migration, therefore, lends a crucial clue in the study of the 
high prevalence of T2DM among this immigrant group.  
 
Wandel et al. (2008)   who studied changes in food habits after migration among South 
Asians settled in Oslo reported relatively large dietary changes after migration. According 
to their study both Pakistani and the Sri Lankan immigrant groups had a bi-cultural eating 
pattern with a heavy reliance on traditional dishes for dinner. Furthermore, both groups 
showed an increase in oil and meat intake and a decrease in the intake of beans and lentils. 
However, there were also some differences between the groups. The Pakistani ethnic 
group had adopted the Norwegian diet to a lesser extent than the Sri Lankans, despite 
having lived longer in Norway, and the pattern of change of the different types of fat was 
different in that the Pakistanis focused more on oils and the Sri Lankans on butter and 
margarine in addition to oil. The results also showed that socio- economic factors and 
aspects related to integration were able to modify the changes that occurred after 
migration (Wandel et al. 2008).  
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One of the important results of the study of Wandel et al. (2008) is the increase in 
consumption of table/ cooking fat and fat rich foods such as meat and meat products, milk 
and milk products, snacks and fat rich deserts, biscuits and cakes, results which are in 
agreement with a very high total fat consumption shown in other studies. According 
(Wandel et al. 2008) this explains a very high rate of obesity and high prevalence of 
T2DM among these ethnic groups. As a concluding remark on their study, Wandel et al. 
(2008) underlined what they called ”a point of concern” which is the decline in the use of 
beans and lentils,  beneficial foods which may be useful in dietary efforts to reduce the 
risk of diabetes (Wandel et al. 2008). 
 
In UK, relatively many studies have been conducted to learn the lifestyle of British South 
Asians. The question of exactly which aspects of the British South Asian lifestyle 
predispose to glucose intolerance and dyslipidaemia remains, however, largely 
unanswered.  
In one study (Burden et al. 1994) where the glycaemic and insulinaemic effects of South 
Asian and a European meal were compared, the South Asian diet induced higher and more 
prolonged rises in plasma glucose and free insulin levels than the European diet. The 
Asian meal contained 1,439 kcal (14% protein, 45% carbohydrate, 41% fat, 28g dietary 
fibre), and the European meal 1,370 kcal (18% protein, 25% carbohydrate, 57% fat, 11g 
dietary fibre). Fifteen normal volunteers with mixed ethnic origin were tested with each 
meal after an overnight fast, and on consecutive days in random order. There were no 
differences at fasting or after one hour between either meal. Two hours after the Asian 
meal, subjects had a higher degree of glycaemia, and a higher degree of insulinaemia 
(Burden et al. 1994). 
 
Another study which examined the food intake of 173 South Asian and European men 
aged 40-69 years in London looked into whether there is an association between the diet 
and the high rates of coronary disease, non-insulin-dependent diabetes, central obesity and 
insulin resistance among  South Asians. The study could not explain the high coronary 
risk in South Asian people by any unfavorable characteristic of South Asian diets. 
However, there was increased concentrations of serum insulin at 2 h post glucose which 
was associated positively with the carbohydrate intake of the diet (Sevak, McKeigue, and 
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Marmot 1994).It must be remembered, however, that the dietary preferences of South 
Asian ethnic groups are very diverse (Mckeigue et al. 1985) and generalizations should 
not be made. Ghee (clarified butter), for example, is in common use in groups originating 
from northern India and Bangladesh and has been shown to contain atherogenic 
constituents (Jacobson 1987), but ghee is rarely used by people of South Indian origin, 
whose risk of atherosclerotic disease is equally high (Balarajan et al. 1984). A nutritional 
analysis of common Punjabi and Gujarati composite dishes from different households, as 
calculated from the records of weighed ingredients and portion sizes, showed considerable 
variation in the fat and energy content of different recipes (Kassam-Khamis, Judd, and 
Thomas 2000) suggesting the use of ‘traditional’ recipes for nutritional analysis will be 
inaccurate. 
 
Lawton et al. (2008) conducted qualitative interview with 23 South Asians to look at the 
eating pattern of Pakistanis and Indians with T2DM, their perceptions of the barriers and 
facilitators to dietary change, and the social and cultural factors informing their accounts. 
Despite considerable diversity in the dietary advice received, respondents offered similar 
accounts of their food and eating practices following diagnosis. Most had continued to 
consume South Asian foods, especially in the evenings, despite their perceived concerns 
that these foods could be ‘dangerous’ and detrimental to their diabetes control. 
Respondents described such foods as ‘strength-giving’, and highlighted a cultural 
expectation to participate in acts of commensality with family/community members. Male 
respondents often reported limited input into food preparation. Many respondents 
attempted to balance the perceived risks of eating South Asian foodstuffs against those of 
alienating themselves from their culture and community by eating such foods in smaller 
amounts (Lawton et al. 2008). 
 
As part of the Coventry study of diabetes which was carried out in the Foleshill ward of 
the city, 612 subjects with different ethnic backgrounds undergoing oral glucose tolerance 
tests provided information on this aspect of lifestyle. According to the study there were no 
significant differences in the dietary customs of those with normal glucose tolerance, 
impaired glucose tolerance and newly diagnosed diabetes. Subjects of South Asian origin 
ate significantly fewer meals per day than European subjects. Evening meal times were 2–
3 h later among South Asians. Europeans ate less fruit but more vegetables and more 
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brown rice than South Asians. Gujeratis ate more rice, fried snacks and white flour. 
Moslems were least likely to be vegetarians, to drink alcohol and to use home-made ghee 
and yoghurt, and Punjabi Sikhs and Hindus ate dhal more frequently than Pakistani 
Moslems, Gujerati Moslems or Hindus. Most South Asians ate Indian sweets and 
‘Western’ snacks (Simmons and Williams 1997). 
 
7.3 Migration and Language Problem 
Language has particularly a significant role to play in the process of migration and societal 
integration. It constitutes both the medium of everyday communication and a resource, in 
particular in the context of effective health care. Carballo and Siem (2006) assert that 
language represents an added problem for migrants, especially when they have health 
problems. People may have difficulty finding the words to express their symptoms and be 
unable to talk comfortably with healthcare providers. This is especially true if migrants 
come from cultures in which people do not easily discuss personal problems and – in the 
case of women – are not used to being examined by someone with whom they are 
unfamiliar. Language difficulties and embarrassment at not being able to communicate 
effectively can lead to migrants choosing to ignore their problems. This can lead also to 
impatience on the part of healthcare personnel faced with migrants they cannot understand 
and who appear not to pay attention to what they are being asked or told. In such 
situations, health problems are easily overlooked or misdiagnosed. When the health 
problems of migrants are correctly diagnosed, problems related to cultural background and 
beliefs may persist. There may be different attitudes to chronic disorders and long-term 
care which can pose problems of adherence and effective follow-up. Particularly in the 
case of diabetes, it is important that people with the condition, their family and friends, 
and the healthcare team share a common understanding of the nature of the condition and 
its effective management (Carballo and Siem 2012).  
 
Similarly, in the study of Wandel et al. (2007) it was concluded that good command of the 
Norwegian language and educational achievement had beneficial effects on the change in 
table/cooking fats after migration and on the choice of foods rich in fat and sugar. On the 
other hand, those who scored high on the index of integration into the Norwegian society 
were more likely to consume foods rich in fat, and those who were engaged in income 
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generating work were more likely to consume foods rich in sugar, when all the other 
socio-economic and integration factors were accounted for. Some of these changes may 
have substantial health implications (Wandel et al. 2008). 
 
Likewise, language barrier is one big factor which is believed to have contributed to the 
high prevalence of T2DM among South Asians in UK. South Asians living in the UK 
speak different languages and understanding of English is predominantly low in the first-
generation immigrants. Many patients do not speak or read English, interpreters are still 
not widely available in healthcare except by prior arrangement, and cultural and religious 
beliefs make it difficult for patients to attend clinics at certain times or on certain days, to 
speak openly to members of the opposite sex, or for women to travel alone to clinic 
appointments (Hawthorne 2001). Adherence by South Asians to medical and lifestyle 
advice has often been questioned. It has been suggested that interactions with patients 
should not be viewed simply as opportunities to reinforce ideas but to combine the 
experiences of patients and healthcare professionals to ensure good healthcare delivery 
(Bissell, May, and Noyce 2004). Analysis of in-depth questionnaires completed by 
Pakistan-born persons in Denmark suggested that health workers would themselves 
benefit by learning more about positive aspects of culture and religion and the way they 
impact on the day-to-day care of patients (Fagerli, Lien, and Wandel 2005). 
 
Hawthorne and Tomlinson (1999) conducted a study on 201 patients to examine the 
influence of sex, educational status and place of care on knowledge and self-management 
of diabetes, and glycaemic control. The subjects were found to have good knowledge of 
diabetic diet (average scores 72%), and claimed to perform regular glucose measurements 
(66%), but they were not good at applying their knowledge to problems in their daily life. 
Only 24% knew how to manage persistent hyperglycaemia. The study indicated that 
women were worse than men at this and were less likely to understand why glucose levels 
should be monitored, and had poorer glycaemic control overall. Fifty-four patients were 
completely illiterate. They had similar knowledge scores to readers but were less able to 
handle problem scenarios. Forty-five of these patients were women, and multiple 
regression analysis showed they were more likely to have the poorest glycaemic control. 
(Hawthorne and Tomlinson 1999). In another study by the same group it was noted that 
Pakistani women with diabetes, despite knowing less about the condition initially, 
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improved their knowledge levels through health education to catch up with the men within 
six months (Hawthorne 2001). 
Similarly, structured interviews were carried out with 14 people invited to a peer 
educational programme to examine the understanding and beliefs of people with diabetes 
from the Bangladeshi community living in the UK. The result showed that majority of 
participants did not know what caused diabetes. Knowledge of the management of 
diabetes was linked to controlling sugar intake and a number of participants reported 
eating bitter foods such as bitter gourd to control their diabetes. There was little access to 
information as many participants did not speak English and did not have a Bengali-
speaking doctor. The majority of participants felt that education classes should teach them 
what the doctor thought was important and that these classes would best be advertised by 
word of mouth. Therefore, participants were quite passive about their own self 
management and relied very strongly on the doctor's views and recommendations 
(Choudhury, Brophy, and Williams 2009). 
7.4 Physical Activity and Diabetes  
It is a well known fact that lack of physical activity is one of the main causes of T2DM 
and one of the independent risk factors (WHO 2012a; Dowse et al. 1991). A number of 
researches have been conducted to investigate the pattern of physical activity among 
immigrants from the Indian sub continent in different western countries including 
Norway. 
Lauritzen and Holmboe-Ottessen (2005) studied the physical activity pattern of South 
Asians in Oslo. The study included Norwegian and immigrants from South Asia (Pakistan, 
India, Bangladesh and Sri Lanka). Participants received a postal invitation with a 
questionnaire and thereafter attended a physical examination with several measurements 
and blood sample. The results indicated that South Asians are less physically active than 
Norwegians. 55% of the men and 50% of the women were doing light exercise less than 
one hour per week or not at all. Corresponding figure for Norwegians was 17% for men 
and 15% for women. The study also revealed that the women were less active than the 
men. The researchers made an index for physical activity from 1-10. 1-2 means inactive, 
3-4 some active and so on. The mean score for men was 3.8 and for women 3.6 
(Norwegians total mean was 5.8). The study found out that low physical activity was 
related to high hip-waist-ratio in women, and high blood glucose among those without 
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known diabetes. The study concluded that physical inactivity may very well be one of the 
reasons why the South Asians in Oslo have a high prevalence of diabetes (Lauritzen and 
Holmboe-Ottessen 2005). 
 
Moreover, Kumar et al (2008) pointed out that South Asians in Oslo used their leisure 
time in a more sedentary way than Norwegians and other ethnic groups in Oslo. 
According to the study they use their free time for deskbound activities like reading and 
watching TV as it is indicated in Fig.6 below (Kumar et al. 2008). 
 
 
Fig.6: Pattern of sedentary activity like reading and watching TV during leisure time by 
etnicity in Oslo (Kumar et al. 2008). 
 
Similarly, in UK, research has indicated that on diagnosis of diabetes, British South 
Asians are less likely to be physically active than any other ethnic groups. A survey by 
Williams and colleagues using interview reports of exercise levels showed a lower rate of 
vigorous exercise in British South Asian men compared to indigenous white males but no 
difference in women (Williams, Bhopal, and Hunt 1994). Dhawan and colleagues, in a 
case control study of British South Asians and Indian Asians, showed that twice as many 
of the former took no physical exercise (Dhawan et al. 1994). Researchers looking at 
levels of physical activity among South Asians noted some awareness of its importance 
but a lack of putting it into practice (Lawton et al. 2008).  The reasons included cultural 
norms, social expectations, time constraints and health problems. 
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A study in which researchers interviewed South Asian women about their understanding 
of the importance of physical activity noted that the respondents emphasized the cultural 
importance of being active day to day, rather than the ‘western’ concept of organized 
exercise (Sriskantharajah and Kai 2007). However, women’s principal motivations and 
attitudes towards physical activity, i.e. losing weight, socializing and maintaining 
independence, were culturally similar to ‘majority’ populations. The exercise options are 
also different. One study showed that overweight Bangladeshi women from East London 
favored swimming while the least popular activity was running (Khanam and Costarelli 
2008). The great majority of the subjects (96 per cent) reported that they were only willing 
to take up exercise if they were referred to the gym by their GP as an alternative, or 
additional, treatment for their complaints. They would not exercise voluntarily (Khanam 
and Costarelli 2008). 
 
7.5 Obesity and T2DM 
Obesity which is defined as a body weight > 120% of the ideal body weight or a body 
mass index (BMI) > 30kg/m2  is one of the major environmental risk factors for T2DM 
(WHO 2012). Studies indicate that the tremendous increase in the rates of T2DM can be 
attributed, primarily, to the dramatic rise in obesity worldwide (Zimmet et al., 2001). In 
addition to the general obesity, the waist to hip ratio (WHR) which shows the distribution 
of body fat around the waist is also blamed to have an impact on the risk of T2DM. WHR 
is a reflection of abdominal (central) obesity, which is more strongly associated with 
T2DM than the standard measures of obesity, such as those based on body mass index 
(WHO 2012).  
 
Studies from North America indicate that obesity and T2DM may be more prevalent 
among non-Western immigrants than among the host population in Western countries. It 
has been pointed out that migrating from a less to a more affluent country may lead to 
weight gain, which is often directly related to the length of stay in the new country (Goel 
et al. 2004; Anand et al. 2000; Himmelgreen et al. 2004).  
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Fig.7: Prevalence of abdomnal obesity among women by ethnicity in Oslo. Note the score 
of Pakistanis and Sri Lankans (Kumar et al. 2008). 
 
The Oslo immigrants’ health profile which was the result of the population based health 
study of the immigrants of Oslo indicated that general obesity was a challenge among 
South Asians. Moreover, Råberg et al. (2010) concluded in their study that unrecognized 
overweight exist among South Asians in Norway. As it is shown in figure 7 above, the 
study revealed that over 50% of the studied South Asian immigrants were obese (BMI 
>30). This was far higher than any of the other ethnic/gender groups. Abdominal obesity 
waist hip ratio > 1 for men and >0.9 for women was most frequently seen in women from 
Sri Lanka and Pakistan, which fits with their higher prevalence of diabetes (Kumar 2008, 
5). 
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8. DISSCUSSION CONCLUSION AND RECOMMENDATION 
8.1 Main Findings 
The prevalence of T2DM is increasing worldwide and it will double itself if necessary 
action is not taken timely. The burden of the disease is not evenly distributed among all 
population groups. South Asians have a high risk of diabetes, particularly when they 
migrate away from the Indian Subcontinent. 
 
In both Norway, UK and other countries mentioned in this thesis the ethnic inequalities in 
health in general and inequalities in the prevalence of T2DM in particular are widely 
documented. The exceptional high prevalence of T2DM among South Asians has been the 
point of attention for researchers. South Asian immigrants bear a greater load of the 
problem than the rest of the population. 
 
Such ethnic disparities happen due to a complex web of intermingled factors. Ethnic 
inequality in the prevalence of T2DM between South Asians and the rest of the population 
is no exception. 
 
Understanding the possible reasons for this ethnic inequality calls for assessing the factors 
which are said to affect the disease. Many researchers indicate that such ethnic inequality 
occurs due to genetic and biological differences, difference in socioeconomic position, 
cultural and lifestyle differences, migration and difference in access to health care 
services. 
 
The main task of this thesis has been looking into these factors in order to see if it holds 
true and explains the high prevalence of T2DM among South Asians and at the same time 
find out an answer to the research question: “why, in comparison to the rest of population 
as a whole, is diabetes so common in South Asian immigrants?” 
 
Consequently, attempt is made to look into each one of these factors which are said to 
affect the prevalence of T2DM. The first factor I looked into was the genetics and 
biological factor. 
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Although researches on the genetics of T2DM are still ongoing, researchers agree that 
genes have an important role in the development of the disease. Theories and hypothesis 
developed over the past fifty years indicate that there is a biological and genetic factors 
underlying the high prevalence of T2DM among South Asians. From time to time 
scientific research is revealing specific gens which are said to be partly responsible for the 
susceptibility of people from South Asia for T2DM.  
 
Together with the ongoing comprehensive studies of the genetic of T2DM Different 
hypothesis were developed to explain the high prevalence of T2DM. The Thrifty genotype 
hypothesis and the thrifty phenotype hypothesis were two of these theories that captured a 
wide spectrum of attention and critics.  In the center of both thrifty phenotype and thrifty 
genotype hypotheses is a low birth weight due to insufficient nutrition.  Studies indicate 
that low birth weight is associated with predisposition to different metabolic disorders. It 
has been indicated that South Asians have a lower birth weight than Caucasians which 
predispose South Asian infants to metabolic disorders including T2DM. Both of these 
hypotheses suggest further studies need to be conducted to examine whether South Asians 
are receiving insufficient nutrients in-utero and how this correlates with susceptibility to 
diabetes. 
 
Like T2DM, both obesity which is a known to be forerunner of T2DM, and diabetes 
complications seem to be genetically governed. Consequently, there is an indication that 
South Asians are genetically prone to obesity and diabetes complications. That is, 
however, just one part of the big story. 
 
There exist broad, complex and intermingled factors underlying the high prevalence of 
T2DM among South Asian immigrants. Besides genes and biology, a number of factors 
contribute to the problem. SEP, migration, culture and the lifestyle of South Asians are all 
play their role for the high prevalence of T2DM among South Asian immigrants. Figure 8 
is my graphic presentation of this complex web of intermingled factors underlying the 
high prevalence of T2DM. The thickness of the arrows which could represent the relative 
importance of each factor appears to be equal in figure 8; but in reality one factor might be 
relatively more important than the other. Identifying the relative importance of all these 
factors definitely calls for a further research. 
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Fig. 8. A model dipicting a web of intermingeled factors underlying the high prevalence of 
T2DM among south Asian immigrants. 
 
Although the role of SEP in explaining health inequality is contested, many studies 
indicate that there is association between high prevalence of T2DM and low SEP. Low 
educational level, low income and deprived areas are associated with higher prevalence of 
T2DM among South Asian immigrants. 
  
South Asians are culturally, linguistically and religiously diverse population whose 
behavior is strongly influenced by their respective cultural values. Regrettably, some 
aspects of this culture have resulted in an increase in the risk of T2DM in an already 
biologically vulnerable population. Cultural foods of South Asians, for instance, are parts 
of the unique cultural identities of the population. The South Asian diet is rich in fats and 
sugar. It has been indicated both in Norway and UK that the dietary preference of South 
Asians has contributed to their high prevalence of obesity and T2DM. Migration 
obviously accelerated the problem because it entailed a significant change in dietary habit 
of South Asian immigrants mostly on the negative direction.  
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In addition to that, migration may cause numerous changes in the socio-cultural 
environment to occur, which in turn may lead to shift in socio-economic status, work 
status, access to health care and life style, including diet and physical activity, and 
ultimately health. Genetics and early life conditions affect health outcomes later in life and 
may interact with the changes occurring after migration (Barker 2001; Forsdahl 1977; 
Eriksson et al. 2003). 
 
The low level of integration, lack of access and negative attitude towards health care and 
language barrier have all their contributions to the high level of T2DM prevalence among 
the South Asian immigrants. 
 
While  working with this thesis I came to learn that T2DM is obviously a complex 
multifactorial disease, not only, as some research report, the result of genetic 
susceptibilities triggered by an individual‘s behaviors but also influenced by social, 
environmental, psychological, and cultural factors. 
 
8.2 Policy Recommendations 
A better understanding of the mechanisms by which T2DM develops and the factors 
contributing to the high prevalence of the disease among South Asian immigrants will 
enable more effective prevention strategies and treatments to be developed, ultimately 
helping to reduce the incidence and burden of the disease in this high risk group. Knowing 
the high risk area helps local authorities and health service providers tackle poor health by 
directing resources and efforts where they are most needed. Moreover, having understood 
the contributing factors for the high prevalence of T2DM among South Asian immigrants, 
policy makers need to see: 
 proactive policies which look to reduce T2DM rather than policies which simply focus 
on treatment of T2DM and its complications 
 proactive policies which look to reduce obesity rather than policies that simply treat 
the effects of it 
 proactive policies which look to reduce physical inactivity among South Asian 
immigrants rather than treating the consequences of physical inactivity 
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In conclusion, one cannot change the genetic makeup of people but one can certainly 
change other factors which trigger the genes. Improved efforts toward the primary 
prevention and optimal management of T2DM are necessary to reduce the burden of 
diabetes and its complications among South Asian immigrants. 
 
8.3 Limitations and Further Research 
South Asians are individuals whose ethnic roots originate from the Indian subcontinent, a 
large geographic area that includes India, Pakistan, Sri Lanka, and Bangladesh. 
Collectively, South Asians represent one fifth of the global population. It is important to 
recognize that the term “South Asian” refers to a large heterogeneous population, with 
important differences in diet, culture, and lifestyle among different South Asian 
populations and religions. Generalizing study results, therefore, are sometimes misleading. 
This can be mentioned as one limitation.  
 
Future studies of ethnic inequalities in health should be, therefore, large, separating 
Indian, Sri Lankans, Pakistani and Bangladeshi populations, studying men and women 
separately, and tracking changes over period of time.  
 
Researches to understand the cultural factors responsible for poor compliance to lifestyle 
advice and medication is one of the things which needs to be done in order to improve our 
understanding of the reason for the higher prevalence of T2DM among the South Asian 
immigrants.  
 
 Finally, it has been indicated that low SEP is a risk factor for T2DM; but the extent to 
which SEP can explain ethnic differences in the prevalence of T2DM between migrants 
and the host population is still under discussion and calls for further research work. 
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